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Chapter I 



INTRODUCnON 

.^1. Backgr ound 

1. An Expert Group Meeting on Population Projections was held at 
Bangkok, Thailand, from 30 September to 6 October 1975. It was 
organized by the United Nations Ecx)nomic and Social Commission for Asia 
and the Pacific (ESCAP) with the financial support of the United Nations 
Fund for Population Activities (UNFPA). 

2. The Second Asian Population Conference (APC), held at Tokyo 
in 1972, recommended that development be viewed as an integrated process 
and that the relationship between economic, social, political and population 
factors be assessed in all programmes. ^ This view was accepted by the 
World ^Population Conference at Bucharest, which emphasized the need 
to consider population problems within the broader context of socio- 
economic development. The principal aim of this development, of which 
population goals and policies are integral parts, is to improve living standards >• 
and the quality of life of the people. ^ In the nations of the ESCAP region, 
these policies are embodied in both short-term and perspective national 
development plans. 

3. Ideally, population projections should play an important part in 
the planning of ever>- aspect of social and economic development. In actual 
practice, the extent to which population projections are used varies from 
country to country depending upon the objectives and the approach to 
planning. The growth rate of population as well as its future size, com- 
position and flistribution are important determinajxts of employment goals, 
production targets, and educational objectives as well as of the demand for 
food, health facilities, housing and other social amenities. On the other hand, 
achievement in every field of planning for national development affects! 
directly or indirectly, the growth, size, composition and distribution of future 
population. Accordingly, those who are charged with planning their nation^s 
social, economic, environmental and demographic future require reliable 
and detailed long-range projections of population. It was in recognition of 
this need that the Expert Group Meeting on Population Projections was 
organized. 

II Population Strategy in Asia (United Nations, Asian Population Study Series No 

28,E/C.N. 11/1152. Bangkok. 1974). p. 66. 
21 Report of the United Nations World Population Conference, Bucharest, 19*30 

August 1974 (United Nations, E/CONF. 60/19, New York, 1975) pp. 6-8. 



4. Thcincctini; provulal a link in a scries of activities, organized by 
the Population Division (jf KSCAI\ conccrninj^ the implications of the 
growth of jxipulatioii as related to development planning. These include 
the following meetings held at Bangkok: the Expert Working Group on 
Population Proj.x'tions of Sub-national Areas, 1 1-23 May 1969; the 
Regional Seminar on the Interrelation between Population and Manj^ower 
Problems, lS-30 January 1971; the Regional Seminar on the Kcological 
Implications of Rural and Urlxm Population Growth, 25 August to 3 Sep- 
temlvr ! 971; the Regional Seminar on Population Aspects of Social Devc- 
lo|)ment, 11-20 January 1972; and the Regional Training Course on the Use 
of Computers for Population Projections, 29 May - 20 June 1973. The 
aims of these: activities were: (a) providing a forum for the exchange of 
knowledge and experiences on relevant aspects of demographic or population- 
related problems; (b) giving guidance to member countries in planning and 
implementing programmes of demographic research and analysis in the 
context of development planning; and (c) assisting them in the collection of 
relevant data. 

B. Organization of the meeting 

5. The six:cific purpose of this meeting was to provide demographers 
and planners in the region with a forum for considering tho role of popula- 
tion projections in development planning and to discuss the methodological 
issuers involved in the preparation of population projections. The Expert 
Group was asked to: 

a) Review and evaluate work now in progress in the field of 
IX)pulation projections, with special emphasis on its relationship to develop- 
ment planning; 

b) Develop recommendations and suggest appropriate metho- 
dology which would serve to assist in the preparation of population projec- 
tions required for planning in countries of the ESCAP region; 

c) Set forth an agenda of research tasks which could serve as a 
guide for future ESCAP activities in the field of population projections; 

d) Promote an interchange of information and theoretical views 
between scholars and policy-makers both within and outside the ESCAP 
region on long-range projections of population. 

6. For each agenda item, background information on the current state 
of the art and on areas requiring further inquiry was presented by a panel 
of experts. This was followed by discussions and recommendations. The 

o 
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Chairman of the meeting or, in her absence, the Vice-Chairman acted as the 
moderator. For each major topic of the work programme, a rapporteur was 
ap|X)intcd by the Chairman to assist the general rapporteur. A drafting com- 
mittee was appointed to prepare the draft report. 

7. The participants included 20 experts from 11 member and associate 
member countries of the Economic and Social Commission for Asia and the 
Pacific, namely, Australia, Hong Kong, India, Indonesia, Jajnn, Republic of 
Korea, New Zealand, Pakistan, Sri Lanka, Thailand and the United States of 
America. One participant was from Sweden. These experts participated in 
their individual capacity and not as representatives of their governments, 
organizations or institutions^ Besides ESCAP, staff members from the 
United Nations Headquarters, the International Labour Organization (ILO), 
the World Health Organization (WHO) as well as a representative of the 
Population Council, New York, participated. Ihe list of participants is 
given in annex IL 

8. The meeting of the Expert Group was inaugurated at 9.30 a.m. on 
30 Septcmlx>r 1975. Mr. Carl M. Frisen, Chief of the Population Division of 
ESCAP, in his opening address, observed that recent conferences on popula- 
tion had called for achieving replacement levels of fertility in two or three 
decades or as soon as possible. Implementing such recommendations required 
both short and long-term planning which considered the interrelationship of 
demographic, economic and social variables. Implicit in such planning was 
the role of population projections, and since that role had not yet been 
appropriately defined, the Group's deliberations on the matter would be most 
useful. Mr. Prison urged the Group to examine carefully projection metho- 
dologies as related to development plans and to provide ESCAP with 
guidance in strengthening its programme and its assistance to countries of 
the ESCAP region. 

9. The Expert Group elected the following officers by acclamation: 
Mrs. Anuri Wanglee as Chairman; Mr. J.R. Rele as First Vice-Chairman; 
Mr. Dai Young Kim as Second Vice-Chairman; and Mrs. Jeanne Sinquefield 
as Rapporteur. The drafting committee consisted of Mrs. Anuri Wanglee, 
Mr. J.R. Rele and Mrs. Jeanne Sinquefield. Mr. K. Kobayashi and Mrs. 
Jeanne Sinquefield served as resource persons. 

10. The following substantive items of the agenda were adopted by the 
Expert Group: 

1. Scope and objectives of the meeting 

2. Review and assessment of population projections and their use in 
development planning in the countries of the ESCAP region 
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3. Analysis of |X)pulation projection methodology 

4. Illustrative examples of population projection and their applicabili- 
ty to development planning 

5. Adoption of the report and reeommendations 

11. The background documents and working papers listed in annex II 
were placed before the Group for discussion. Their contents have been 
integrated into the present text. 

12. The draft report of the Expjrt Group was presented and adopted 
with some amendments at the conclusion of the meeting on 6 October 
1975. 
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Chaplcr 11 

rHE ROLE OF POPLLA I ION PROJECIIONS 
.•1. -^'ivii for />()/>u!ii/i<»i I'lajfctionx 

^ TIk' rcLViit nipid iiKTcas.s in i-^opulation. which h;u-e lari^ely Ix>cn 
aiUMclbyiiramaticck.'L-li>RS inckatl, rates, have rcsuhod in a strong and 
Kro\vnig nitercst m the probable sii:e and composition of future population in 
many countries of the rt^^ion. As a result, the making of ix)pulation projec- 
tions has become an established practice in most of these nations. ^ 

14. Population projections serve a variety of purposes, which can be 
gn)U!xcl ni the followmg categories: (a) military planning, political representa- 
tion, and tax revenue estimation; (b) socioeconomic planning; and (c) judging 
tlie nature of probable demographic trends. In the jjast, Governments were 
mterested m ixjpulation projections mainly for ta.\, electoral and military 
puriwses. In recent decades, hoNve\er, (Jovernments are responding to the 
urgent need for improving the soeioecononuc conditions of their people 
through planned development. Tiiis has led to a demand for reliable 
estimates of the current and future population. 

/). Proji Ctions required for phuiiiing 

15. Since all development plans, economic or social, imply a judgement 
about the size and characteristics of the future population, projections of the 
size and age structure of the ixipulation are now recognized as a minimum 
requirement for the development planning process. All development plans 
.-^eek a growth in national income which is in many ways related to popula- 
tion growth and, if targets are set in terms of per capita income, then it is 
necc<.snry to project the future size of population in order to estimate the 
aggregate level of national income that will be required to meet this target. 

16. Planners require various types of projections by sex and age for 
the nation as a whole and for its regions. Examples of such projections are: 
(a) total population; (b) labour force population; (c) school age population; (d) 
population in rural areas; (e) population in urban areas; (f) population in 
metropolitan areas; and (g) population of different racial or ethnic groups. 
Also reciuired are projections of households by family size. Among these 
projections, the national ijopulation projection by sex and age is the basic 
one, because it gives the national total population and its sex-age composi- 
tion and can be used as a base for calculating other kinds of projections. 

^■ii The Determinants and Consequences of Population Trends: Volume I (United 
Nations publication. Sales No E. 71. XIII. 5) pp. 558 570. 

■fl For a discussion of the various types of population projections, see General 
Vnnctples Jor Sational rrogrammes of Population Projections as Aids to 
Dcz'elopment Planning, (United Nations publication, Sales No. 65. XIII. 2) chapter 
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17. Projections of thchibour lorco in conjunction withclatii on produc- 
livily sorvo ;is a fundanKMital stjrtin.i? p^ii^^ for ostinritcs of the fiiiure pro- 
(Uunion of i^ooils and services. These pri>jeetions are also essential for estab- 
li-liini; eniplovment targets. Labour force projections in conjunction widi 
educational projections t nablo planners to take into account chaiiginKJ levels 
uf iducalion, exjKrience and skill of the work force. 

18. Population projections are used as the basis for estimating future 
sch(K)l enrolnunt, which in turn is used to plan investments in schocjl 
buildini;s, teacher training and production of educational materials. 
Projections of the future age and sex comiX)sition of the ix)pulation are 
essential for estimating th.e incidence and prevalence of various diseases and 
planning the number of hospitals, hospital beds and specialized facilities, as 
well as training progrannnes for medical specialists, paramedical and 
au.\iliary i)ersonnel. 

19. In planning for industrial development, labour force projections 
provide a basis for estimating future economic growth, especially in manufac- 
turing and related industries. Projections of manpower, by sex, age, 
educational level, occupation and industrial sector, ' m.iy be compared with 
projections of labour demand to assess probable surpluses and shortages of 
different tyix^s of labour. This will facilitate corrective action through 
employment or educational programmes. Planners should also use popula- 
tion projections to calculate essential consumer requirements in order to 
determine the extent to which resources may be diverted away from con- 
sumer's gix>ds production to capital formation. 

20. Using the nutritional requirements of different age-sex groups, 
detailed population projections should be used in calculating future food 
requirements. This in turn will serve as a kisis for planning investment in 
agriculture and related sectors. Projections of the agricultural labour force 
are needed for planning measures to increase labour productivity and for 
shifting workers to the other sectors of the economy. Finally, estimates of 
the i^otential marketable surplus of agriculture will depend on projections of 
the agricultural population. 

21. Projections of the rate of population growth ill both urban and 
rural areas as well as projections of households or family composition by age, 
sex and marital status are essential to the process of i)lanning for housing 
needs by tyi^. aiA size of dwelling. Furthermore, projections of per capita 
income ;trL i --ential foi foreunsting the ability of the [)opulation to pay for new 
housi:\i:. 

22. Phii^.aing in many other fields related to particular categories of 
():ik , such as requirements for specific tyix^ of consumer goods, and various 

b 

11 



social services requires i)rojecti(ms of the aj^ie-sex comix:>si(ion as well as the 
size of future population. Projections are also widely used for planning in 
the fields of law and order, encr^'V allocation, and market research. 
('. VroUxtions Jttr jyopuhitian policy 

Z], Measures aimed at modifying future population trends are begin- 
ning to he eonsidcrul as essential parts of national programmes of economic 
and social development. In ^uch cases, ix)pulation projections present a 
demographic profile which may be changed, within limits, by planned action. 
On the other hand, the demonstration of the iK)ssible effects of various lyi^es 
of investment upon the projected population provides an important criteria 
for investment ix)licy, 

21 By directing the attention of politicians and economists to the 
implications of future demographic trends, ix)pulalion projections play a role 
in lornuilating the policies which serve as a basis for development planning. 
Not only do they generate a concern for the demographic future but they also 
stimulate action by decision -makers to formulate appropriate policies and 
programmes designed to alter the rate of. population growth. 

25. Governments and segments of the public often evaluate-ihe 
current and probable future growth and distribution patterns of their 
Ix)pulations in order to decide whether to attempt particular modifications of 
the assumed trends via population policies. Calculations illustrating the 
possible effects of one or S;?veral population policy measures can be a part of 
such a projection exercise. ^ 

2G. Population projections can highlight the trends or structures 
that may be expected and thus enable the designing of policies, if necessary, 
to modify these trends. On the other hand, by taking into account various 
trends and policies of socio-economic developrnent, projections can illustrate 
the possible population growth and structural consequences of such presumed 
developments, 

27. Thus population projections are us*-^^ in i -yo very different types 
of planning: (a) planning w^hose objective is to p:«./ide services in response 
to projected population trends; and (b) planning whose objective is to alter 
population trends to further demographic, economic and social development. 

5/ Population policy in this context can be defined to include policy meas-ires which 
have an iniended and direct effect or. population trends, as well as policies which 
might be designed primarily for different purposes but could also have an impact 
on population trends and structures. 

7 
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Projections which are designed for use in the first type of planning can be 
termed "pre-intervention'' projections. Projections designed to serve the 
latter type of planning can be termed **post-inlervention/' 

28. Subnalional projections are an essential factor in developing pro- 
grammes for reducing regional disparities within a country. ^ Projections at 
subnalional levels are particularly useful as a basis for planning transport, 
communications and electric ix)wer systems as well as for planning new 
industrial towns and rural communities. 



6/ Throughout the n-port. the term "ESCAP region" ii uic) when the reference ii 
international, while the tcrmi ''region (8)" and "rcgionar* »re used in thu lonie of 
areas within « country. 



Chapter 111 

ORGANIZATION FOR MAKING POPULATION PROJECTIONS 



A. Scheduling /Ky/rtilation project torn 

29. It is imjx)rtant to design regular schedules foi preparing popula- 
tion projections of different types. Work on a continuous, rather than an 
ad hoc, basis might stimulate the development of appropriate data, analytical 
techniques and computational facjUties. Furthermore, this would reduce 
the need for hurried generation of Voject ions in response to sporadic dem- 
ands of planners. Though ad hoc projections are often rcjquested by planners, 
a scheduled programme should improve the quality of the results by allowing 
sufficient time to prepare assumptions and liaseline estimates. 

/?. Cooperalion between agencies 

30. It is also important that there should be close cooperation between 
agencies producing projections and agencies producing the required statistical 
data. This is necessary toensure a high degree of uniformity in statistical 
concepts, definitions, classification and tabulations in the various series upon 
which projections are based. This is particularly significant in the case of 
subnational projections where data from a wide range of sources are being 
employed. . 

31. Projections are often made by several agencies either for their 
own use or on demand from others. Consequently, several alternative pro- 
jections might be in use by different planning bodies at the same time. This 
problem could be solved by coordinating the various organizations interested 
in projections through interdepartmental committees or expert groups. Such 
bodies could prcxluce a commonly accepted scries of projections for use by all 
planning agencies. 

32. The necessity for maintaining consistency between projections 
of the various sectors and components can be illustrated in a number of fields, 
labour force projections should be co-ordinatcd with school projections and 
projections of households. Projections of the agricultural labour force should 
be consistent with projection! of the population dependent on agriculture and 
the rural population. 

C. Cooperation Iwtxveen demographers and planners 

33. Increased interaction between demographers and planners would 
serve to improve the quality and utility of population projections; therefore, a 
regular dialogue between the two groups should be maintained throughout 
all stages of the development planning process. The planner should inform 
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the demographer of his dctaiktl rctjuirements. He should specify the time 
sjxin of the projection, the characteristics of the ix>pulation such as sex and 
age groupings, and the geographical covernge of the projection, i.e. national, 
suhnational, metroixjiitan. Finally, the planner should inform the demo- 
grapher as to the way the projection would be used, the possible courses of 
action being considered and development policies and targets that might 
have an effect on future demographic trends. This int vination should 
assist the demographer in formulating a more realistic set of assumptions. 

31 The demographer should seek to involve the planner in the 
formulation of the assumptions to he used in making projections. He should 
clearly six?eify the premises under which the projections were madeand ensure 
that they are fully understood by the planners. He should provide planners with 
data on past trends and discuss with them the plausibiljty of his assumptions, 
and the conditions under which each would hold. Finally, the demographer 
must provide guidance to the planner on the possible demographic impli- 
cations of alternative development strategies. 

35. The demographer and the planner must jointly think through the 
role which a proposed projection would play in the planning process. In parti- 
cular, they must assess the consequences that would arise if a projection, used 
as a prediction, were in error. The implications of lx)th the direction and 
the degree of the error must be taken into account. 




10 



Chapter IV 

DATA USED IN MAKING PROJECTIONS 

A, Data requircntcfits 

36. In countries of the ESCAP region, population projections are 
nomially made using the component method, which involves the projection 
of the number of males and females in each age group. The application 
of this method requires reliable information on: (a) the base population 
distributed by sex and age, usually in five.yearagegroups;(b) current mortality 
rates by sex and age; (c) current fertility rates classified by age of mother; 
and (d) international migration. 

37. Estimates of the size and composition of the population and the 
levels and trends in the components of population growth are usually derived 
from the data provided by the latest census, vital registration system and 
sample surveys. Where reliable mortality data are not available, model life 
tables have been used for determining mortality patterns. Occasionally, data 
from another country with similar experiences have been used as a substitute 
when country data are not available. 

38. Sfnce age data are usually subject to errors arising from misre- 
porting of ages, corrections or adjustments have to be made in order to 
obtain . smooth age distribution of the base population. Stable and quasi- 
stable models as well as model life tables may be used for this purpose. 
However, corrccfions or adjustments made with or without the use of these 
models may not accurately reflect the actual age distribution of the 
population. 

39. The quality of age data in developing countries is closely asso- 
ciated with the level of development and particularly with the level of literacy. 
An increase in these levels should result in an improvement in the quality of 
age data, but it may take decades. In the meantime special efforts should be 
made to improve the quality of age data by setting up experimental projects. 

40. Reliable and up-to-date data on mortality trends and patterns 
are often unavailable. This might in part be due to the fact that the ready 
availability of model life tables has discouraged further research into mortality 
in less developed countries and has reduced the funding available for 
collecting mortality data. Also, greater concern for information on fertility, 
which is the major determinant of population growth, might have reinforced 
this neglect. 

B. Acquiring additional data 

41. The possibility of undertaking quinquennial censuses to supple- 
ment data obtained in decennial censuses must be considered in the context 
of data requirements for population projections. However, additional censuses 
without qualitative improvements in the data collection process would be of 
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little value. Furthermore, a census is a massive and expensive operation. 
Therefore, there must be a more intensive and sophisticated use of sampling 
procedures to facilitate the collection of current and reliable information 
needed for making population projections. This effort should also include 
improvement in the training of interviewers and the framing of more probing 
questions. Methodological improvements to make better use of existing data 
are also required. 

42. ESCAP has begun to collect computer tapes of public use 
samples of census data. These data would be useful for estimating rates 
of fertility, mortality and migration. However, they might not provide a 
good basis for correcting age distributions and determining base populations. 
At present in some countries of the region, public use samples of census 
data are not released because of regulations designed to ensure the con" 
fidentiality of the information collected and to protect the individual's right 
to privacy. Procedures should therefore be developed which would permit 
the release of the data while at the same time safeguarding individual rights. 
C. Need for socioeconomic data 

43. Data requirements for preparing population projections are 
changing in the context of an increasing recognition of the complex relation- 
ship between population factors and social and economic development and the 
concern for integrated development planning. This shift in the need for data 
should be a major consideration in the determination of topics for future 
censuses and demographic sample surveys. 

44. In recent years several major efforts have been made to relate 
demographic and economic processes. Often such studies involved an analysis 
of the relationship between a combination of variables for which data were 
available in existing censuses and survey reports. The search for the deter- 
minants of demographic variables among existing statistical indices is not 
without merit. However, little progress is likely to be made unless an effort 
is made to define the type of data required for such an analysis and to ensure 
that such data are collected through censuses and surveys. 

45. In many countries of the ESCAP region, the national census 
enumeration is accompanied by a sample survey aimed at collecting more 
detailed information on fertility, economic activity, migration and other demo- 
graphic and economic phenomena. A more basic integration of demograhic and 
economic items is, however, necessary. At present, the manner in which 
sample surveys are organized, executed, compiled and published often results 
in a separation between demographic and economic factors. For example, 
in one sample survey, questions were asked with regard to current occupation 
and place of residence five years earlier, but information on occupation five 
years previously was not collected. Such information would have made it 
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I>ossible to analyse! patterns of both occupational and geographical mobility 
as wjII as the relationship btrtvveen tlie two. Without it, occupational mobil 
hty could not be directly examined, nor could it be separated out as a factor 
in the processes whieh underlay physical mobility. 

46. The correlation of demographic and economic indicators and the 
luse of economic analysis would be facilitated by the long-term development of 
iiational integrated systems of demographic, social, manpower and economic 
statistics and associated indicators. Such systems developed in accordance with 
international recommendations, but allowing for individual requirements of 
countries, will assist in providing uiUy comparable demographic ana econo. 
mie data necessary for o detailed an;i^vsis of the interrelationships which 
determine population change. With respect to each person there should be a 
small set of basic data such as: sex; age; relation to head of household; 
income; occui^ation; industry and level of completed education. All more 
detailed questions should be derived from samples and mapped on the basic 
data. 

47. The census data for most countries include little retrospective 
data and no provisions for linking files in time series. As a result, in studies of 
demographic-economic relationships at the household or individual level, the 
more subtle relationships are likely to be overshadowed and obscured by 
relationships attributable to life cycle differences. In addition, the absence 
of sufTicient retrospective data forces the researcher to assume that relation- 
ships estimated through cross-sectional analysis approximate diose which 
hold in lime series. 

48. Many socio-economic demographic projection models have been 
v( /ojxjd with an implicit acceptance of the limitations imposed by the 

n.tiurr of the available empirical data. But dynamic demographic-economic 
analysis requires that appropriate analytical models become the basis for the 
selection of data items collected in censuses and other national surveys. 
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Chapter V 

ASSUMPTIONS USED IN MAKING PROJECTIONS 

A. Formulation of assumptions 

49. Population projections, to be useful to development planners, 
must be based on plausible assumptions regarding the future course of 
feitility, mortality and migration. Yet the difficulty in formulating these 
assumptions constitutes a weak link in all planning efforts. 

50. The formulation of assumptions with regard to the various com- 
ponents of iX)pulation change is usually conditioned by: (a) the purpose that the 
projection is intended to serve; (b) the length of the projection period; and 
(c) the method to be used in making the projection. However, the task will 
he greatly facilitated by: (a) the availability of precise information about the 
base population; (b) a knowledge of past demographic trends; (c) an under- 
standing of the various facets of the national, history; and (d) detailed studies 
of the time path of migration, fertility and mortality in other^ countries of 
the region. A consideration of the expected achievement of national develop- 
ment programmes will also enhance the realism of the various assumptions. 

51. Ideally, projections will be based on relatively accurate knowledge 
about the papulation s total number, sex and age structure, and patterns of 
mortality, fertility and international migration. Knowledge about the 
ixist and current demographic dynamics and trends of a country, and an 
understanding of the important interrelations of economic, social, medical, 
cultural, educational, political, religious, climatic, and other developments 
over the years should again be helpful in defining ix)ssible future demogra- 
phic trends. 

52. More realistic assumptions regarding the future course of the 
various components of population change could \ye made by studying the socio- 
economic and demographic experience of countries which are similar to the 
country in question, particularly those countries which have progressed 
further in developmental terms. The level, rate of change, or the structure 
of demographic phenomena might be applicable for this purpose. Model 
demographic "tables ' fall into this category. They represent generalized 
patterns and trends observed in groups of populations, which makes them a 
natural and often applied tool. 

53. The current and planned policies of Governments as well as their 
major developmental goals and targets can provide additional background 
material for formulating projection assumptions. The value of such infor- 
mation will deixind on the breadth, depth, and time span of the plan, on the 
stability and efficiency of the resixjctive ix)litical and administrative systems, 
and on the past record of implementation of proclaimed ix)licies. 
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B. Mortiiliiy assnmMiom 

54. Because of uncertainty with regard to future demographic 
patterns or to illustrate the consequences of altcmajive-trends, demographers 
usually provide planners with more than one series of projections. These 
represent different combinations of assumptions with regard to the com- 
ponents of population change. In many, cases, alternative assumptions are 
made with regard to fertility behaviour and a single assumption is made with 
regard to mortality bcliaviour. 

55. The widespread practice of using only one assumption with 
regard to mortality is due to: (a) the belief that future 'age composition is not 
Sensitive to alternative mortality assumptions; (b) the belief that mortality 
NNould decline rapidly in the developing' countries to levels comparable to 
tluxse in develojxd countries; and (e) the paucity of data on mortality trends 
in developing countries. 

56. This practice might not he appropriate in making long term 
l)opulation projections fox i)erspective development planning or assessing 
the future demographic development. In view of the possibility that there 
might be severe food shortages aecompimied by environmental problems in 
the future; a wide range of alternative rates of mortality decline should be 
considered. The sensitivity of population projections to these mortality 
vnriants should also he studied. 

57. The widely used assumption that the exix'Ctation of life at birth 
would increasTi annually hy a half year or more is inconsistent with the 
eN|)erience of thodeveloix?d countries. In those nations the rate of mortality 
decline decreased with lowering levels of mortality. 

C. General a/>/>rmches to making assumptions 

58. In the formulation of assumptions, three basic general approaches 
are used to varying degrees, they may be classified as 'simple extrapolation, 
modified extraixjlation and subjectivcT extrapolation. Simple extrapolation 
involves the projection • of past trends on- the ' assumption that they 
will continue in terms of the pattern observed in the past. Modified 
extrajwlation involves projection of past trends with modifications bo^ed on 
analysis of present demographic or related socio-economic factors. Subjective 
extrapolation involves the projection of trends based on assumptions which 
appear reasonable to the projector after analysis of past and present trends 
and allowance for expected future developments. 

59. Often assumptions are based on mathematical derivations rather 
than being meaningfully formulated by demographic analysis. That is, the 
a^-suniptionsare frequently unrealistic from a demographic pointofview and 
only the ''medium'* projection lies in the realm of the probable. In contrast, 
development planning requires short-to medium-range forecasts which span 
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the range of probable population growth and distribution patterns, given 
the likely e[ftx:t of alternative government policy options on demographic 
variables. 

60. By presenting only forecasts and assumptions which had already 
been judged to be reasonable from a demographic viewpoint, planners 
can be confronted with a choice between population policies rather than 
with a choice between alternative demographic assumptions. To present 
population forecasts as a choice between alternative policies leading to 
alternative population growth and 'distribution patterns goes well beyond the 
limits that demographers set for themselves. Nonetheless, judgements on 
demographic relationships should be made by demographers and demogra- 
phic-economic analysts rather than by economic planners who are unfamiliar 
with demographic processes or theory. 

61. By formulating assumptions in terms of fertility decline, demogra- 
phers may redirect the thinking of economic planners away from a concern 
with the annual rate of population growth and toward a variable, fertility 
behaviour, which could be monitored during the course of the planning 
period and serve as a measure of the performance of the population growth 
policies incorporated in the plan. 
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Chapter VI 

COMPUTATION PROCEDURES USED IN MAKING PROJECTIONS 

-1. Cohort annlwicnt methods 

Given the availability of adequate basic demoi^raphic data, die best 
general purpose approach to making population projections for development 
planning is the family of cohort component mtlhcds which involve the 
separate projection of mortality, fertility, and migration by age-sex groups. 
Projections of the age-sex structure are obtained directly and total ix)pulation 
is projected by summation. Bfcause it irjcorpcirates explicit assumptions 
regarding the comix^nents of pojDulation growth, this method gives considera- 
ble insight into the way poi)uIalion changes. It provides various summary 
measures of fertility and morlalily. In addition the effect:* of alternative 
levels of fertility, mortality and net migration can be evaluated ^. 

63. In the cohort component melliod, a base population is projected 
fc>rward for a given unil-i.)eriod by calculating separately the effects of 
mortality, fertility and migration within each age-sex group. The projected 
Ijopulation in each group at the end of the period then becomes the new hise 
population and the process is repeated successively until the calculations are 
completed for the entire period of the projection. 

64. The selection of components will deix?nd heavily on the purpose 
of the projection. If the, main information desired is probable^ long-term 
trends of jxjpulation growth, then relatively aggregated components, such as 
five-year age-sex groui)S and corresponding age-specific fertility, mortality and 
international migration rates will suffice. If the objective is the modification of 
demographic trends and the exploration of the effects of population planning, 
it may be necessary to disaggregate the fertility rate by one or several of the 
following features: socio-economic status, rural/urban residence, edcication, 
marital status, use of contraceptives, abortion practice, provision of subsidies, 
housing conditions and religion. 

65. Three techniques may be utilized for the projection of fertility 
rates as part of the cohort-component method. They are: the period-fertility 
approach; the cohort-fertility approach and the marriage-parity. interval 
progression approach. The period-fertility method consists of projecting 
progressively changing or constant age-of-mother-specific birth rates for 
successive periods, and then applying the projected schedule of rates to the 
mean "exposed-to-risk" female populations in each projection time period to 
determine projected numbers of births. For countries in the ESCAP region, 

7/ H.S. Shyrock, and J.S. Siegel, The Mvthodx and Materials of Demography 
(Washington, D.C., U.S. Government Printing Office, 1971), Chapter 24. 
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the addition of marital status may be desirable in pcriixl-fertility projections 
especMuUy if extru-nuptial fertility is negligible. The major advantage of the 
period-fertility method is its simplicity. This must be weighed against a 
number of disadvantages. It does not always yield reasonable projections of 
family size. And because there is no logical basis for extrapolating fertility 
trends in period terms, such projections may be without any determi^ting 
principle. 

66. The cohort fertility approach examines trends in fertility for 
separate birth or marriage cohorts of women, usually in terms of age-specific 
or duration-specific birth rales, and cumulative and completed fertility rates 
are derived for these cohorts. In order that the assumption concerning family 
size will not be unreasonable, fertility assumptions are directly formulated 
in terms of the completed fertility of real cohorts of women. Extra informa- 
tion, including data on the intentions and expectations of women regarding 
completed family size, obtained from various surveys, can be utilized in this 
technique. Historical evidence describing the relationships of cumulative 
fertility or mean age of childbearing to completed family size is also appro- 
priate. 

67. The cohort method of fertility projection may be adapted to take 
into account marital status. In this method, cumulative fertility rates for 
women are also calculated and levels of completed fertility as^^umed, but the 
rates generally relate to ever-married women. This method also Requires 
that assumptions be made concerning the proportion of women in each birth 
cohort who will have married by various ages and about their cumulative 
fertility rates at successive ages during their reproductive period. 

(>8. The cohort-fertility approach has a number of weaknesses. It 
may be difficult to project the future level of completed fertility within each 
cohort and the credibility of the method depends on the accurate prediction of 
this parameter. Birth expectation data obtained from household demographic 
sample surveys may become unreliable because of a changing family size 
norm. This may be particularly true for young women who have recently 
married and not commenced family formation. Projection of completed 
fertility experience for cohorts as yet unmarried or not in the reproductive 
ages is hazardous because of the lack of data on intentions. There are 
additional problems associated with the development of realistic assumptions 
concerning the timing pattern of births for the various cohorts of women. 
Like completed fertility, this is a major determinant of total births. Expected 
total fertility and the timing pattern for cohorts may be projected by 
mathematical procedures but because of changing social and economic 
conditions, such an approach may not provide satisfactory results. 
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f)9. The marria«c.i)c'irity. interval progression method involves a 
greater disaggregation of data and a more realistic structuring of the com- 
I)onents. Probabilities of marriage and of giving birth by parity of women 
are employed in the marriage-parity-interval progression methcxl to determine 
the number of births of various orders from the numbcT of women who are 
"exix)sed-to.risk" of giving birth to a child of a given order. The method 
oixrates by means of attrition. The number of single women is reduced 
by marriage. Childless women are reduced by births. The Imparity women 
may I)ecome 2-parity women, and so forth. 

70. A great quantity of data relating to marriage and child sixicing 
IKitterns of women is necessary in order to employ this nKth(jd. While 
current rates can be obtained from sarnple surveys or the census, there 
may Ix? very few guidelines for projection of the relevant parameters. 
Consc^iucntly, this mt^thod may be most useful for short-term applications. 
Tor purjxisesof making long-term projections, the merging of the marriage- 
parity. interval progression and the cohort-fertility method may prove a 
superior alternative. 

71. Mortality may be projected using either a constant or a 
progressively changing set of age-sex specific death (or survivorship) rates 
over the projection period. If changing rates are utilized, each age cohort is 
carried forwacd, in effect, by a type of generation life table. When satisfac- 
tory national data are not available, mortality models, representing generali- 
zed scheme's for projecting the mortality rates applicable to groups of coun- 
tries, are employed. 

72. Net external migration can be projected cither in absolute tcrm- 
^ or as a percentage of the base population. The projected age-sex composition 

should be derived from recent historical migration records. Some adjustments 
are necessary to age-sex specific net migration figures to allow for mortalitys 
fertility, and aging within the respective cohorts during each projection, 
period. The average period of exposure-to-risk is taken to be one-half of 
the projection i^eriod. Often it is not possible to measure past trends in the 
volume and age-sc!X distribution of net migration or predict future trends 
satisfactorily. In such cases, model tables may lx> usc^d to measure the 
effect of any given annual migration level on the age-sex structure of a 
population. Although l)ased on the migration experience of a single country,^ 
models may be applicable to several countries. While the two components 
of international migration, immigration and emigration, are normally pro- 
jected in combination as net migration, they can sometimes be projected to 
greater advantag3 sepiirately, especially if die age-sex distributions of 
immigrants and emigrants vary significantly. 
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H, I V V > jri 7 inns I si/io I < • yi \tr tiin' 

7:\. I'iLViUiS- (luinMnds forjinij^rtioiis by specific ii^c^roupsnrc increas- 
ing, it may be usAul to make pnijcetions by single year i\^cs. I lowevor, cine 
to ibe hick of accurate bas.» biie a^c distributions and survival ratios by 
single year a^es, it may not be feasible to achieve a smocuh progression of 
cohorts over the years. To avoid this probh m. population could be projccttd 
by live-year age grouiis, and then the tigures for (uher specified age groups 
could l)j derived by interpohiiion. 

71. 'Unniijb this approach in.'iy be sati.-factory for tracing long-range 
trends, planiiuv dMi rc(iuire year-by-year single year of age estimates of 
the populiilKU beginning school, entering the labour force, becoming 
eligible for inibtjiry conscription or for old-age or social security benefits. 
If clemogrnpbic forecasts are not in a form which direedy fills the planners' 
needs, die demographic comi"M:)ncnt of the sectoral plan often fails to act 
as a major determinant of tb.e activity schedule. Kather it is *'adju.stcd" to 
make the plan consisti nt with other coiistraints and objectives. This serves to 
weaken demc^graphic considerations throughout the planning process. 

75. Although on-^line or off-line interpolation tcchniciues can be 
u'scil to e^timate the jxipulation by single calendar years i^d single-years of 
age, sucii lechpiciues may yield internally inconsistent estimates. For 
example, a given single-yt^itr l>irtli cohort, traced through successive years, 
may show unreasonably large changes or even an absolute increase frotn 
one year to the next. Such inconsistencies confront the sectoral planner 
with the dilemma of either accepting them or making ucl hvc adjustments. 
In either ease, the planner's respect for demographic guidelines is 
reduced. Though population projections for single ctdendar years and one-year 
age groups are subject to considerable error, they are oftun required for plan- 
ning puri)^)scs..j ''*berefore, the question resolves itself into a choice lx.*twe\?n 
interpolating ftrtilily, mortality and migratitm parameters and applying the 
comixment method by one-year nge groups, or making the projection in the 
standard manner and interi)olaling the results. 

71). The former approach retains a central concept of demography: 
the birth cohort as the population at risk. Moreover, when model life tables 
are used to provide the mortality assumptions, tlie interix)lation and use of 
single-year survival rates is likely to reduce the error arising from applying 
the five-year survival rates for five-year age groups* based on a hyijotbetical 
stationary population distribution, to a non-stationary real [xipulation. In 
any case, the single calendar year, single year of age approach has the advant- 
age of eliminating worrisome and hard-to-explnin internal inconsistene'es. 
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Till- iisi' (if till' i-omputiT in imikiiij; iirojLVtions lias incmi^L-d in 
iivc'iit yi'iiis. i lowwi.T. adi (juali' pruKniniim's and otliiT input facilitiLS are 
uftoii lacking. I-'iv(|iicntly, spivia! i)ro}^rainni'."S must be lvoKtcI Ix-causc 
liackai-i'd liroKianiiuis i-annot Ix." u.s'..(l for want of ri.';|iiisiie d;ita. 

7.S. TIrtc in\- I,, iny ci.niputfr pmj:rainmL's availal)le for facilitating? 
llif propnralion of |iopiilation |iiojcvtions. thi.' c.irrontly available pack- 

iiKfs are CI^NTS, )CH NtS.' CHNT-AID, MINI-TAB, SPSS, I-IVFI\^ 
SI\SIN', I'OI'I'ROJ. DCI.and r.\ i.acka^es. The relative usefulness of these 
soft wire iJackaKes de pends v.n the nu thodoloKy used in the profrramnicand the 
data availai)ie for the country o)ntvrncd. Since many of these programmes arc 
not we ll known, a comparative study of these i^icka.ms as applied to different 
countries should he uiidertakt n. Information on the availability and an 
evaluation of the alternative computer packa-cs should then he provided to 
iill potential us.rs in a catalogue of such jjackaKos. 

7^1, The computer packaKe developed by the Population Council 
exemijlificsa projection model which miKht he used by countries in the ESCAP 
riKi'-n.'^ It includes two i)n|i?rammes, PiVI-'IV and SIXSIN. FIVTIV 
makes iK.pulati.m i.rojections l.v l iv ■.yc.:r awe Kroups spaced at five-year inter- 
V lis usniK the cohort compon.i.t incl'.-.nd. SIXSIN transforms the results of 
l-I\ V\V projeciions into annual estimates of population arrauKed by single- 
yearorotlu-, .^m^ Kroupin ,'s. It also calculates annual social and economic 
d<Tiv.,iiv.'. of ■ .pulation projections on the basis of assumptions provided 
l)y th.e u.cr. The i^rofe'rammcs are written in I-ORTHAN, can run on a small 
computer, are easily usable by non-computer ix.Tsonnel, and require only 
those data which would be nee ded for a standard comix)nont method project- 
tion. This iiackaK'e has already been applied to making? policy decisions con- 
e-erninK' transmigration, rural development, family planning programmes 
anel urbanization. 

Ht), I-IVI-IVand SIXSIN have limitations. The data for making 
l>opulati(.n projections in PIVI-IV can only be supplie'd for five-year age 
ela.sses. and changes in parameters can only be entered at five-year intervals, 
SIXSIN will occasionally produce distributions that are not reprtscntativej 
of the actual processes of ijopulation change owing to lo.ss of precision in 
e-omputaiion and the uK'tbeKl of interpolation used. 

.'■/ F. .Shorter and D, Pasla f •«;;//„,;.//;»;,.;/ Mctlwds for I'o/mUtion I'rohctions: xciti, 
IWiuuUr H.lcrvmc In l),'v,io/»>u'„t I'lunmn^', (New Vork, IVpulation Council, 
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81. The Dt mogfai :uc Computer Library (DCL) is structured 
around three inlei a-hited operations: life table construction. stable population 
jjieneratioii and ix^pulation projections. ^ At present there are 36 subroutines 
available with ihe DCI. iwkage. A series of subroutines to adjust and estimate 
basic data is available. Estimating and generating stable populations 
are ea^^iiy accomplishetl. Population projections can be made for five-year 
a/4c' groups for five^VLai intervals. The package can be used by an experienced 
l»rogfaminer to f-enerate life tables, adjust, smooth and estimate different 
j)arnmeters, such as the age distribution and age-specific fertility rates, and 
to apply stable population theory in adjusting population data. However, if 
the uscT is only interestetl in making por 4tion pjojections, simpler packages 
would \ye more appropriate. 

iS2. The Mini~Tab projection programmes (POPPROJ and FUNC- 
FROJ) were designed for use on computers with sm^ll memories. They 
n*quiri- no knowledge of computer programming once the programmes are 
installed. POPPROJ was written fo generate population projections by single 
and five-year age jjroups for single-year intervals. The programme interpolates 
five-year base data into data for single years of age. The programme then 
projtrcts forward one year at a time using dati supplied by the user for different 
single years on fertility, mortality and migration changes. When no changes 
are indicated, the programme calculates these parameters by linear interpola- 
tion. The programme also allows the projections to be made for up to three 
subgroups of the population. The single-year projections of POPPROJ can 
be used as input for FUNCPROJ. FUNCPROJ was v^itten to generate 
functional projections by age, sex and selected age groupings from the output 
of POPPROJ and user supplied rates such as labour force participation rates. 

83. These two programmes are comparable to FIVFIV and SINSIN. 
The latter have more options concerning the way in which population, migra- 
tion, mortality and fertility data may be provided, the number of changes 
in parameters and the projection interval. They also provide procedures for 
projecting stable and quasi-stable populations; shifting the date of the base 



9/ The Demographic Computer Library manual may be obtained from the Intem^^tional 
Demograpliic Statistics Center, Population Division, U.S. Bureau of the Census. 
Washington, D.C, 

10/ D. hogw^r* Techniques for making population projection: how to make age^sex 
f.rojeition.< />v eiectronic computer*' University of Chicago Family Planning 
Research and Evaluation Manual. No. 12. 1974; and D. Bogue. ''Functional popular 
tion project ions*' University of Chicago Family Planning Research and Evaluation 
Manual, No. 13. 1974. 
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population; and gcneraMng estimates of migration from projections not 
found in K)PPRC)J. However, TOPPROJ allows changes in par?imeters for 
single years, and thus can generate more accurate projections over single 
calendar years and single years of age than FIVFIV and SINSIN given the 
requisite data. 

84, Many developing countries do not have qualified people 
to use these projection programmes. Efforts should be made to identify ' 
organizations and agencies, both inside and outside the region, which might 
help in training such persons. Various types of short-term and long-term 
training courses might be utilized for this purpose. * 
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Chapter VII 

REVIEW AND REVISION OF POPULATION PROJECTIONS 

A. Vrojcctions a?id predictions 

85. Population projections are the numerical consequences of a selected 
set of assumptions. They are. therefore, conditional forecasts which indicate 
the effect on an existing population base of changes in the various components 
under carefully stated assumptions over the projection period. As long as 
the stated assumptions are realized, the population will change in the 
manner described by the projection. Population forecasts or predictions 
estimate the most likely future size and structure of the population. Popula- 
tion projections may at times be based on less realistic assumptions simply to 
demonstrate that some trends are unlikely to eventuate; or they may be nor- 
mative, analysing strategies by which certain demographic goals could be 
achieved. 

86. Generally, planners tend to treat population projections as predic- 
tions. Demographers might reconcile the planner's demand for a single pro- 
jection with their practice of computing a set of potential trajectories of future 
population by providing planners with some quantitative guidelines as to the 
relative likelihood that alternative projections will correspond to the ultimate 
outcome. The methodology for doing this, however, remains to be deve- 
loped. The closest approximation to this is the demographer's practice of 
choosing two sets of assumptions which correspond to the extreme cases 
(often r. ferred to as the "high" and "low" variants) and one variant in 
between. 

J5. Margins of error 

87. It can be demonstrated that, at the national level, the margin of 
potential error between realistic variants of population projections and the 
one selected as a prediction is a narrow one and within acceptable limits for 
most purposes of development planning. ,y 

88. In the absence of significant net migration over time, a large though 
progressively decreasing section of the future population consists of survivors 
of the population present at the base period of the projection. Their size and 
age/sex distribution are determined solely by mortality. Since moderate 
changes in the level and pattern of mortality do not significantly affect 
the size and distribution of the total population, this segment of the 
population may be referred to as the area of relative certainty. The remain- 
der of the population, whose size and age structure depends primarily on 
future fertility, may t>e termed the area of relative uncertainty. It is the 
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primary source of deviation of the projection from the actual course of 
events. The range of this error will increase with the length of the pro- 
jection peritKl but it could be narrowed by assuming changes of fertility, 
mortality and migration that the demographer feels to he ixissible in the pro* 
jection period, 

89. The difference between |K)piilalions projected on the basis of the 
high and the low fertility assumptions may be termed the possible range 
of error of population projections. The ix>ssible range of error may be 
expressed as a ratio using either the total population or the population born 
after the initial jx?ri(xl of the projection as a base. The former ratio will be 
small and increasing. The latter ratio will Ix? larger but relatively constant. 
The calculation of such relative errors should provide the planner with a 
quantitative indication of the margin within which he can operate. 

^H). Though a forecast in terms of a single figure for any po'mt of time 
will undoubtedly be in error, an assessment of the margin of relaii\'e error is 
possible. To assist planners, demographers should express their opinion as 
to what they consider to be the most likely population trajectory and its 
extreme limits. Instead of providing planners with a set of alternative 
projections, demographers could produce a single forecast, accompanied by an 
analysis of the sensitivity of that forecast to alternative sets of assumptions. 

C Rexuinv and rciisioti 

91. Projections used as predictions should never be considered final. 
They should be reviewed frequently to determine the degree to which they 
agree with recent demographic events and. incases of significant discrepancies, 
whether the divergences between the projection and the ultimate events were 
due to the quality of input data, the assumptions or the methodology. Such a 
review should improve the selection of projection models and the formulation 
of assumptions for future projections. 

92. Though it would be desirahle to update all projections as 
frequently as possible, a number of factors should be taken into consideration 
in determining how often projections should be revised. Such factors will 
include the performance of the projection, the availability of satisfactory 
monitoring data, improvement in methodology and the lime elapsed since 
the projection was made. 

93. If current data do not suggest that modification of the basic 
assumptions is required, revision can take the form of adjusting the projec- 
tions by a ratio or an absolute amount to take into account the observed 
minor discrepancy. Revision might also take the form of including adjusted 
projections in the original projection series. 
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Chapter VIII 
PROJECnONS OF FERTILITY 



94. The major source of uncertainty in population projection arises 
from the difficulty of estimating future fertility. Fertility might be projected 
either by considering nuptuality the use of family planning programme 
targets or by taking account of socio-economic variables influencing fertility. 

-1. U,<irig riuptiiility ami marital fertility 

95. It has been observed in several countries of the region that 
changes in nuptiality, or age composition, have contributed at least as 
much to observed declines in the crude birth rate as declines in marital 
fertility resulting from the use of contraceptive methods. Yet most 
population projections in developing countries only use age-specific fertility 
rates. Estimates of future age-spc'cific fertility rates are rarely made by 
assessing the combined impact on subsequent fertility of changes in marriage 
patterns and marital fertility rates. Many projections assume changes in 
the level but not the age pattern of fertility. Since different combinations of 
changes in marriage patterns and marital fertility rates can result in changes 
in age patterns of fertility, demographers should take into account both 
marriage patterns and marital fertility rates in making population pro* 
jections. A projection technique which incorporates trends in nuptiality, 
contraceptive behaviour and marital age-specific fertility would provide 
a more realistic estimate of the future number of births than one which 
simply used age-specific fertility. 

96. A number of procedures are available for using data on marriage 
patterns and marital fertility rates in estimating future age-specific fertility 
rates. Coale and TrusseP^ have provided formulas for determining age- 
specific fertility rates from data on the age structure of the proportion of 
females ever married and the age structure of **ever married ' fertility 
rates. However, the model schedules do not fit actual experience well when 
nuptiality is changing rapidly. 

97. Alternatively, data on marriage patterns and marital fertility rates 
may be used in making projections of fertility, with the projection itself 
determining age-specific fertility rates. Assumptions on changes in marriage 
patterns and marital fertility rates can be formulated by combining historical 
data from other countries that have experienced or are experiencing fertility 

11/ A. Coale, and T. Trussel, "Model fertility schedules: Variations in the age structure 
and childbearing in human populations", Population Index, April 1974, pp 185-201. 
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decline with an understanding of recent changes in these two elements 
within the population of the country being projected. 

98. While increasing the data needs for making population projec- 
t ions, this technique is superior in that changes in marriage and marital 
fertility parameters are easier to conceptualize than changes in age specific 
fertility rates. It will require more information on the paths to fertility 
decline that other countries have followed. This points to the need for 
generating model paths to fertility decline that take into account both 
changes in marriage patterns and marital fertility rates. 

B. Using family pLinning programme acceptor targets 

99. Two alternative methods of fertility projection using contracep- 
tive acceptor targets have been developed by ESCAP. ^2 They were designed 
primarily as an aid in the setting of targets for family planning programmes 
and the evaluation of the likely demographic trends which would occur if the 
targets were achieved. 

100. These target-setting systems could be of great value to planners. 
They allow the planner to test the feasibility of various fertility goals within 
a given resource constraint. Alternatively, they provide the planner with 
guidance in determining the family planning budget by indicating the 
magnitude of the change in fertility required in certain age groups to 
achieve a specified rate of growth of the population. 

101. To set realistic acceptor targets, a number of factors have to be 
taken into account; initial size of population, its age-sex-marital distribution, 
and mortaliy and marriage trends as well as trends that may affect marital 
fertility rates indepenclent^of programme induced contraception. The principal 
methodology which has tivolved to embrace this large array of factors is 
component projection expanded to include explicit assumptions about 
acceptance, continuation and effectiveness of contraception. 

102. One such component projection sclieme, PROJ 5, is included in 
the ESCAP methodology. A second system of component projection program- 
mes, labelled ETSS (ESCAP Target Setting System), is also being developed 
and applied by ESCAP. 

103. The interaction of age distribution, mortality and fertility can 
be handled by means of conventional component projection methods. The 

32/ Some Techniques for Measuring the Impact of Contraception, (United Nations, 
Asian Population Studies Series, No. 18. E/CN. 11/1119, Bangkok. 1973) and The 
Report of the Multinational Study in Methodologies for Setting Family Planning 
Targets in the ESCAP Region^ (United Nations, Economic and Social Commission 
for Asia and the Pacific), (in preparation). 
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cliief methodological challcniKt* is to adjust the marital age-sptcific fertility 
rates to reflect t!ie demographic effects of contraceplion. In PROJ 5, 
assumptions about aicepiance, continuation, and effectiveness of con- 
traception are converted into woman-years of ])rotoction. For each 
age class, wonKUvyears of protection the previous year are multiplied 
l)y the users* ix)tential birth rates. The product can Ix? interpreted as births 
prevented this year. Finally, prevented births arc subtracted from' the 
potential births of all married women of the age class. The difference be- 
tween the two is then divided by all married women of the age class in 
order to calculate the desired age-sixcific marital birth rates reflective of 
contraception. 

104. PROJ 3 advances the population one year at a time and encom- 
passes both sexes, but can handle only a single contraceptive method. It can 
\ye used to ?ompare a population in the absence of contraception with one 
subject to a specified single-method regimen of contraception. This 
p;iir of ])rojections can be run for any number of years. Programmed for an 
IBM 3(i0/50, it calls for approximately 60,000 bytes of core. Age specific 
data are demanded with respect to mortality, proiX)rtions married and 
potential fertility, acceptance and continuation rates. 

105. ETSS, like PKOJ 5, is a set of computerized component projec- 
tion programmes. Four of these programmes are designed to handle specific 
tasks, while five are auxiliary to the others CONVERSE, which traces the 
effect on crude birth, death, and growth rates of specified sequences of 
contraceptive acceptance is the direct counterpart of PROJ 5. TABRAP 
computes the amount of contraceptive acceptance needed to attain a pre- 
designatcd demographic goal. 

106. The programme entitled TABLE 4 derives births averted for 
each year, after the year of acceptance of a contraceptive, by annual cohorts 
of acceptors of that method Tlic programme, RATIOS, then computes the 
ratios of births averted after the year of acceptance, when one contraceptive is 
chosen as standard, to the births averted if other amtraceptivcs are chosen. 

107. Unlike PROJ 5, E TSS is limited to projectionsof no more than 
10 years. However, ETSS makes a number of refinements over PROJ 5, and 
its major advantage is that it is able to handle multiple methods of 
contraception. 

C. Ushig socio'economic variables 

108. Attempts to explain fertility differentials between population 
aggregates and their variation over time in terms of socio-economic variables 
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have not bet'n very MiL'ccssful thus far. Thca-forc, the use of these variables 
miglil not result in improved assumptions LVncerning future fertility. 

109. Studies of the association between indiecs of fertility and social 
and economic conditions are still inconclusive with regard to the determinants 
of reproductive Ix'haviour. Also, factors that had been found to be associated 
with variations in birth rates in a given way at one point in time have not 
necessaiily betn associated in the same way over a period of time. Under- 
standing the response of fertility to social and economic changes over time 
rather than cross-sectionally 'is necessary if socio-economic variables are to 
be used in projecting fertility trends. 
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Chapter IX 
PROJECTIONS OF MORTALITY 

110. Mortality projections may serve a variety of purposes. They are 
needed in population projections. They are indispensable for developing 
and maintaining a social security system. And they are required in the 
estimation of the probable effects of eliminating certain diseases. 

111. Depending upon the availability of required data, various pro- 
cedures can be used for projecting mortality. These include: time-trend 
methods, model life table methods and programme approach methods. Each 
method has its own advantages ai^d disadvantages. Genexaiiy, either 
time-trend methods or the model life table methods are used for projecting 
mortality. The time-trend methods are more commonly used in the 
statistically developed countries while the model life \able methods are most 
often used in statistically less developed countries. 

112 Time-trend methods are quite flexible and offer a variety of 
alternatives, viz. (a) assuming no further decline in the latest observed death 
rates, (b) extrapolating past trends in the country's own death rates, (c) apply- 
ing standard percentage decreases in death rates depending on the death rate 
at each successive date, and (d) establishing target rates for a distant future 
date and securing rates for intermediate dates by some form of interpolation. 
A combination of the above procedures may be used, especially if the 
projection extends far into the future. 

113. Model life table methods are typically applied in two stages. 
First, mortality is projected in terms of the expectation of life at birth; and 
second, a model life table with the same life expectancy is selected and its 
survival ratios are used in the projection of population. Several studies have 
pointed out the inadequacies of model life tables in depicting the patterns of 
mortality in the developing countries. Since developing countries make 
extensive use of model life tables in the projection of mortality, the need 
for revision of the existing tables is keenly felt. For example, life tables 
should be adjusted for known special events which influenced mortality 
levels. Attempts in this direction have already begun under the auspices of 
ESCAP.^3 

114. The stable model projection procedure consists of two basic 
steps: constructing a stable population using the available evidence relating 
to a particular actual population; and assigning the various parameters of the 
13/ Com parative Study of Mortal ity Trends in ECAFE Countries (United Nations, 

Asian Population Studies Series. No. 14, Bangkok, 1974). 
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clerivccl stable population to the actual population. Tiic value of this technique 
lies in the fact that the first step can he taken with confidence, even on the 
l>asis of fragmentary data, and the second step yields a series of demographic 
measures for which no direct information exists in the actual population. 
The weaknesses of the method are twofold. Firstly, the actual situiition may 
be iX)orly approximated by the stable model. Secondly, even if the true 
situation is close to a stable state, available data may not be adequate for 
the derivation of an appropriate stable population. Limited data will be 
consistent with too broad a range of stable configurations to be of much 
analytical value. 

115. The construction of a stable population directly or indirectly 
icquires the availability of a life table or series of life tables covering a range 
of mortality experiena\ While the detailed data required to construct life 
tables are rarely available when stable estimation techniques need to be used, 
appropriate tables can be implicitly assumed to represent various levels of 
mortality. 

116. Another limitation of the model is that the growth rate and life 
table underlying a particular stable population do not determine a unique 
fertility schedule or gross reproduction rate. Despite these defects, the method 
has often proved effective, especially in countries lacking comprehensive 
historical demographic statistics, although improvements in the range and 
quality of demographic data may lend to reduce the need to apply these 
techniques in the future. 

117. Projections will obviously be much better if they are based 
on a knowledge of specific programmes, plus information on anticipated 
changes in the realm of socio-economic development. Although this maybe 
the ideal way to project mortality, it may not be possible to use this approach 
in some developing countries due to the lack of requisite data. 
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Chapter X 

IHE ISE OF SOCIO ECONOMIC-DEMOGRAPHIC 
MODEI^ FOR PROJECnONS 

, 1. Tlw rule of ftindvls in [ylanning afid (vojixtions 

1 18. In planning for socio-economic development, all variables 
whether demographic, social or economic must be considered interdeiK^ndent. 
Economic and social changes induce demographic changes just a? changes in 
population partly determine the course of economic and social events. There- 
fore, it is not sufficient to establish assumptions for projection with regard to 
one factor at a time or to work witli independent assumptions. This points 
to the need U.r a co-ordinated handling of all important factors simultaneously 
through a form of systems analysis. Furthermore, the interrelationships 
among the sectoral components and socio-economic groupings of the popula- 
tion indicate the need for a co-ordinated system of demographic projections 
that are consistent with the total population projection I;:' age and sex. 

119. Socio-economic-demographic projection models should be capa- 
ble of illustrating the feedback effect of development plans on demographic 
variables. For example, planning for housing will depend on projections of 
household formation, which depends upon rates of nuptiality and migration. 
Thesii factors, in turn, depend on plans for generating employment opport- 
unities. At present, consideration of this feedback effect of development 
plans on demographic variables is given in the formulation of assumptions 
rather than being part of a unified model of socio-economic and demographic 
development. 

B. Altcrnathv inodeh 

120. In recent years, two major **globar' models have been deve- 
loped.^** They may be termed the "Limits to Growth'* and "Mankind at the 
Turning Point" models. The ''Limits to Growth*' model deals with a limited 
number of basic factors (population, natural resources, food production, indus- 
trial pr(xluction,*capital accumulation, pollution and overcrowding). These 
factors are aggregated for the wortd as a whole. There is no division between 
develoix:d and developing countriesr, ^Global averages are used throughout. 
The ''Mankind at the Turning Point'* model is disaggregated into ten world 
regions. World regions 3, 9 and 10" refer to Japan, 16 countries of south 
and southeast Asia and four centrally planned Asian countries respectively. 
14/ D IL Meadows, D.L., Meadows. J. Panders and W.W. Befierens. The Limits to 

Groxith, (New York, Universe Books, 1972) and M. Mesarovic and F... Pestel 
Mankind at the Tuniin^ Point: the Second Report to the Club of Rome, (New York' 
E.P. Dutton. 1974), 
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The model is also stratified in a hiurarchical way into an individual, a ^jroup, 
a demographic-economic, a technological and an environmental level. 

121. Although the correctnrss of the model's structure is oix?n to 
question, it has already been used for analysing certain problems, such as foocl 
and energy, in some Asian regions. However, due to its inadequate treatment 
of demographic phenomena, its usefulness as an instrument for general fore- 
casting of demographic-social-economic development remains to be seen. 

122. A wide variety of other models which may be used for population 
projection also are being developed. For example, the Demographic Research 
Institute of Gothenburg, Sweden, is engaged in developing a system of 
integrated Markov type models. These models are distinguished by a high 
degree of disaggregation and the fact that model events are governed by 
stochastic distributions. 

123. TlieB.ACHUE series of models developed by the International 
labour Organisation (ILO) provides a comprehensive general framework 
which can generate popu-lation projections in the context of a comprehensive 
set of dynamic interrelationships between social, economic and demograjAic 
changes.*^ These models were designed to assist policy-makers i n taking 
into account population factors in making employment policy and z^ce versa. 

124. The first BACHUE model was a theoretical prototype. 
BACHUE 2 was designed specifically for the Philippines. It has been used 
to generate projections covering periods of 10 to 50 years. The labour market 
and income distribution subsystem is central to the BACHUE model. It treats 
in detail the links between the irdustrial structure of employment, dualistic 
development, and the distribution of income among households. These are 
areas where demographic changes are likely to have a significant impact and 
wjiich, in their turn, are likely to significantly effect economic and demogra- 
phic bw'haviour. 

125. As a result of a dialogue between model builders and policy- 
makers, the model has been modified ir order to make it more useful. Con- 
tinued effort will be required to obtain data which will be suitable for the 
model. The BACHUE model is also being applied to other countries to 
determine whether it can be successfully adapted to the needs of nations at 
different stages of socio-economic development 

15/ M.J.D. Hopkins, G. B. Rogers and R. Wery. A Structur lervieiv of Bachuc- 
Philippines (International Labor Organization, Popu. ..on and Employment 
Working Paper No. 20, WEP 2.21/WP. 20, Geneva, 1975). 
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rj<). A luiinhcr ol other coinputeri;^j(l in kIl-Is have l)jjn developLHl 
wliich j^oncratc population [>rojcctions on the ba^^is of thu iniLraction of 
(Icnio^raphic. social and mmoinic variahks. They incUulc hkkIl^Is dcvcloixid 
hy tho Tnitc'd States Ikiruui of thi* Census, the United States Agency for 
International Devdopinunt, and the Food and Agriculturi? Organization 
of the I'nitcd Nations These nunlels differ widely from t)ne another in 
their purposes and structural characteristics. Therefore, they would not 
j^cnerate identical proxctions. 

127. Unlike the B.ACl II IK models which are single unified structures 
reciuirinK a lart^t.' ct)inputcr and data base, LRPM is a set of integrated 
submodels which can he used separately t)r in combination to generate 
detailed projections of demoj;raphic and related socio-economic variables. 
These submodels can also be used in analysing demographic data and in 
preparing the inputs to otlier models. 

128. Thereare three versions of LRPM in use; LKPM 2, LRPM 3and 
LRPM 4. All three may be used to project births, deaths, migration, labour 
force, education, housing, food requirements and income distribution. LRPM 
2 is the simplest model and is designed for use in the least develojK'd coun- 
tries. It projects flows, such as the number of students graduating, but it 
does not project .stocks, sueh as the number of high school graduates in the 
population. LRPM 3 tracks persons by their age and educational leVel, 
offers more variations of vital rale parameters and projects stocks as well as 
flows. LRPM 4 is f^till more sopliisticated in its uses of data and is designed 
to focus on the agricultural sector. 

129. The LRPM models may also be used to prei>are data for pro- 
jections. They can Ix? used to correct census data by projecting forward to 
tlic present from an assumed stable population base in the past, using the 
demograpl^er's best estimates of changes in natality and mortality. Also, 
since natality and mortality projections are often made independently of one 
another, a simulation run over time using LRPM can be used to test the 
credibility of these assumptions taken as a group. 

130. The LRPM models were so designed tbit, when installed on a 
computer and running, any computer technician should h^ able to format 
data as provided by the planners, call and run any of the routines. Thus 
demographers, economists, and sociologists from various ministries would 

16/ J. Quinn. 77ir r'5f of the LRPM and PDM Models for Structural Analysis attd 
Development /Vt2;;«;>/^^ (U.S. Bureau of the Census, mimeographed, Washington, D.C., 
}975), R Brown ard U Cole, TheT EM PO Model as a Basis (or Development Plannirtii, 
(Ge; oral Electric Corporation. TEMPO, mimeographed, Washington, D.C., 1975), and 
W. Linn and M.C. Ottavani-Carra, A Systems Simulation Approach to Integrated 
Popidation and Economic Plannin};, (Food and Agriculture Organization. Rome, 1975). 

3 9 



find it easy to make demographic and related projections needed for further 
work. 

C'. Advantages and disadz\mlages of 7nodeIs 

131. The use of a socio-economic-demographic model for making pro- 
jections provides the demographer with a guide for deciding which data 
items are to be collected in censuses and other national surveys. An additional 
advantage of such formal models lies in the fact that they make explicit the 
socio-economic-demographic interrelationships that arc implicit in the work 
of the demographer when he formulates assumptions on fertility, mortality 
and migration trends. Because they are explicit, it is possible to examine and 
criticize formal mock-ls on the way in wTiich piirametric values for demogra- 
phic and economic variables are estimated; and the manner in which relation- 
ships between variables ate trciitcd. 

132. In a number of these models, the structural relationships have 
been estimated and tested on the basis of cross-sectional evidence. This is not 
satisfactory because the models should reflect and allow for the dynamics of 
development in both socio-economic i.nd demographic variables. In parti- 
cular, the effect of time lags in the adjustment process must be considered. 
This is particularly important in complex simulation models such as these 
because conceptual or statistical weaknesses in component submodels might 
have adverse cumulative effects on generating rca Mc results. 

133. T|ie demographic-socio-economic models currently available for 
making population jirojections may not be suitable for determining population 
policy. While such models incorporate tlie feedback effects of econr.mic and 
social change on population trends, they a!.sc incorporate- :id<Jitional assump- 
tions about the nature of these relationship-:. Since these relationships are 
not well established, considerable caution -.houki be Cvcreised in interpreting 
the results of these models. 

134. Frequently, socio-economic-demographic models must be tested 
on data bases' whicli are inadequate. Under such circumstances, the results of 
the analysis cannot constitute a confirmaiivt:. or rejection of the hypothesized 
relationship!^^ In this case, it may be Ix-tter to undertake a largely descriptive 
analysis which casts some light on the underlying processes rather than con- 
struct a model which cannot be te3ted. 

135. Although it appears likely that demographers will continue to 
take account of past trends in their analyses for population projections, they 
should keep under active consideration the possibility of using demographic- 
socio-economic projection models. In the meantime, efforts are being made 
by the various model builders to develop better models whose data require- 
ments could be met in most developing countries and which include pohcy 
instruments as variables. ESCAP should serve as the co-ordinator of such 
studies and should provide assistance in the installation of appropriate models 
in countries of the ESCAP region. 
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Chapter XI 

THE USE OF SOCIO-ECONOMIC VARIABLES 
IN MAKING PROJECTIONS 

130. In (he past, assumptions about future trends in the components 
of ix)puiation change have been of an arbitrary character* In order to satisfy 
planners* demands for more realistic projections, attempts have been made to 
identify those social and economic'^ctors which have a significant effect on 
fertility, mortality and migration and use them in the formulation of sets of 
assumptions. 

137 I'he importance of such variables can be illustrated in the case 
of Sri Lanka where age sijecific fertility rates have been influenced by 
trends in nuptiality as well as changes in marital fertility. These trends in 
turn are linked to trends in the rate of unemployment among young men. 
In making asiiumptions on future fertility ta»noH, account must be taken of 
the effect of programmes designed to achieve full employment in the context 
of economic development. 

i4. Preparing fertility ussumptiom 

13s. Studies of the relations between social and economic variables 
and repnxlucti<>» behaviour may be divided into two groups: (a) studies of the 
influence of »hort-term economic fluctuations on fertility, and (b) studies of 
the relationship between social and economic characteristics and fertility 
differentials. In the industrialized countries, fluctuations in nuptiality and 
fertility rates have been closely associated with shortgun variations in such 
economic variables as employment, income and prices. However, the cyclical 
re8i)onsc of marriage and births to economic fluctuations has weakened. This 
may be due to the fact that increased access to contraception has reduced the 
importance of marriage deferment as a method of birth control during periods 
of recession* 

139. Studies on cyclical fluctuations ol fertility in developing countries 
are not currently available. In these countries, effective contraception is a 
relatively recent innovation which has not yet had a significant effect on 
fertility fluclunlions. DesirttI family size is still large. This calls for a 
relatively narrow spacing of births, independent of economic considerations. 
As fertility starts to decline in these countries, the relationship between 
fi-rlility and twnomic cycles may come to resemble that of the industrialized 
countries. However, it is unlikely that this could be of any significant 
HHsislance in fertility estimotlon. The possibility of forecasting business 
cycles with the nccess^iry precision, and from them variations in nuptiality 
and fertility rates, is remote. 
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140. The association between fertility and socio-economic variables 
has been studied by correlating the iwrsonal characteristics of women or 
families with individual reproductive behaviour and the average characteristics 

, .^pulation aggregates with average fertility measures. Neither approach has, 
tj lar, been able to provide satisfactory, unequivocal and conclusive evidence 
f>n the determinants of reproductive behaviour. 

141. Three criteria have been suggested for testing the suitability of 
socio-economic variables for estimating long-term future patterns and trends 
of fertility. First, the relationship between the socio-economic and the 
demographic variables must persist over time. Second, the socio-economic 
variables must be predictable or their effects not felt until a considerable 
time in the future. Third, the association between the socio-economic 
variables and fertility measures must be a close one. 

142. On the basis of current findings, it appears that the relationships 
between these variables are not constant over time and space. For example, 
the relationship between income and fertility may be positive in the prc-tran' 
silion stage, negative in the transition stage and positive again in the post- 
transition stage. Furthermore, the variables routiwijy used in these models 
are themselves difficult to predict with the degret of reliability required. 
Finally, most socio-economic variables currently used, such as income! 
education and unemployment, explain but a small p&rt of the total variance 
of fertility levels. Therefore, attempts to explain fertility differentials 
between population aggregates by means of social and economic variables 
have yet to reach a point at which they could provide a tool for improved 
projections. 

li. Preparing morhiUty atul migration assumptions 

143. The major socio-economic determinants of mortality patternsand 
trends are of two kinds: (a) those related to standards of living, and (b) those 
related to the provision of health services. A numljcr of studies have 
explained a large proportion of the variance in age specific mortality levels 
in terms of these factors, but they are largely based on cross sectional data. 

144. The prospects for introducing sociu-economic variables into a 
system for forecasting internal migration appear more promising. Regional 
economic development, levels of job opportunities, levels of Income and 
infrastructure should all have a close association with the movement 
of people. Moreover, time lags between the adoption of plans and their 
implementation in regional development programmes may !« long enough 
to permit the use of these variables in population projections. Although the 
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models which have been developed to explain internal migration, such as the 
gravity model and models based on Markov Chains, have contributed to 
our understanding of the causes and long-run consequences of migration, they 
do not apixar to be useful for improving prediction. 

145. The failure of these models may be due to deficiencies of the 
basic data. Most of our information on internal migration is derived from 
censuses. If no specific questions were asked, such as the previous place of 
residence, estimates of j^^pulation movement between two censuses would 
depend hirgely on the reliability of the estimation of natural growth in each 
area, rhis inlroducts a great deal of error into the estimates due to the 
(lualily of data and differentials in mortality and fertility levels among sub- 
national areas. 

146. As more data become available from countries undergoing rapid 
economic and s(x:ial change, it will be passible not only to test the existing 
relationships for their predictive validity and capacity, but also to further 
enhance the time-series approach and development of models which may be 
better suited for making projections. Until that time, the estimation of the 
future trends and patterns of the components of population change will 
largely depend on the demographic analysis of the i^ast trends. This analysis 
has Ix'en greatly assisted by social and economic models explaining the 
role of external forces in the changes of demographic measures over time as 
well as variations of such measures among population aggregates. In this 
respcet the search for economic and social determinants of demo iphic 
trends will continue to he of great importance. 
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Chapter XII 

PROJECTIONS OF SUBNATIONAL POPULATIONS 



A. Importance of subtiatiottal projections 

147. While over-all targets for various components of the development 
plan may be centrally determined on the basis of national population 
projections, the detailed implementation of these plans depends on projections 
of population disaggregated by subnational areas or hy special category of 
IX)pulation. 

148. Subnational areas might Ik latcs, districts, towns, urban-rurial 
areas or other geographic divisions. The assessment of the future require- 
ments of these areas for food, housing, education, medical, transport and 
other facilities would depend largely upon the population projections. There- 
fore, such projections are most useful for regional development planning 
within a country. 

149. Subnational population projections serve as the basis for various 
aspects of physical planning, such as the design of human settlements and 
their supporting arrangements. They must also serve as a basis for various 
government policies designed to reduce disiSirities in levels of well-being, 
such ^ as ag/arian' reform, rural development;- and dispersal of industries. 
In this context, population projections might assist in evaluating alternative 
costs and benefits, or in the development of plans in greater geographic 
detail. 

150. A number of subcategories of the population have come to be 
recognized as of special importance in demographic and socio-economic plan- 
ning and, consequently, in making population projections. These categories 
include classification of the population by : (a) labour force status; (b) rural and 
urban residence; (c) agricultural and non-agricultural occupation; and (d) 
educational attainment. Rural and urban population projections are essential 
for planning future investments by both the Government and enterprises. 
Since agriculture constitutes the largest sector of the economy in most 
developing countries, projections of agricultural population are also essential 
for the preparation of development plans. The development of educational 
planning in recent years has led to a requirement for more detailed and com- 
prehensive projections of school enrolment and total population by educa- 
tional attainment. Planners have also found it useful to have projections of 
the number of households, since households rather than individuals are the 
primary units of consumption. 
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151. The task of making projections of subnational areas is more com* 
plicated than that of making national projections. At the subnational level, 
there are greater uncertainties with regard to future patterns of migration; 
data on fertility and mortality for subdivisions are often of lower quality or 
unavailable; and data may not be comparable owing to changes in boundary 
lines. 

152. Problems associated with population projections in the subna- 
tional context vary according to the type of area. Political units, such as states, 
districts, and cities are subject to relatively few boundary changes, but subdi- 
visions that represent non-administrative statistical classifications, such as 
urban areas together with areas classified by size, are frequently reclassified 
after analysis of population census data. Boundary changes and revised 
statistical classifications thus constitute another difficult factor which must 
be considered in the preparation of subnational projections. 

Metlmh for making suhnatioftal projections 

liiX There is a wide variety of methods which can be used for making 
subnational projections. In contrast to national projections, both independent 
methods and methods dependent on the projection of another area may be 
used, internal migration must be accounted for and many more types of data 
are relevant. Among the methods available for making subnational projections, 
four techniques w^hich should be considered are: the ratio method, the com- 
posite method, the density projection method and the multiple regression 
method. The ratio method calculates the ratio of the population of the local 
area to that of a larger area or the nation, and projects the trends of these 
ratios over time. The composite method makes independent projections of 
the three components of population growth: (i) rate of natural increase; (ii) 
growth due to changes in boundaries; and (iii) growth of population due to net 
migration. The density projection method assumes that the density of an 
area and hence its population cannot increase indefinitely. The multiple 
regression method relates the grow^di of subdivisions to certain sccial and 
economic variables through regression analysis. 

154. Because it makes no demands for information on birth rates, death 
rates or migration rates, the ratio method is one of the most commonly used 
methods for making subnational population projections. The key problem in 
using this method is estimating the likely future trends in the ratio between 
the over-all population and its components. 

155. The cohort component method is used in the preparation of 
most subnational population projections. This is due in part to the fact that 
planners often re(iuire age-sex specifie projections. The cohort component 
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methods used in subnational projections range from the very simple to the 
highly complex. At one extreme, mortality and migration may be treated 
jointly; at the other, each migration component is handled separately by 
stating the specific assumptions. 

'^he components of net migration and mortality are often com- 
bined and projected jointly, using population census cohort-change rates or 
migration-survival ratios. These rates represent the ratio of the population 
enumerated in a given age-cohort at one census to the population in the same 
age-cohort at a previous census. This method does not direcily allow for the 
population cohort born during the intercensal (base) period and may be 
strongly influenced by errors of enumeration. ? 

157. The cohort migration-survival method treats migration and 
mortality as separate components. Gross migration data, though useful, are 
often unavailable and if used would greatly complicate the methodology, 
therefore, net migration is most often used. Estimates of net migration, 
combining international and internal migration, can be readily derived by using 
residual techniques, such as the life table survivorship rate method or the 
census survivorship rate method, provided age-sex specific population data 
from consecutive appropriately-spaced censuses are available. Data on current 
preyious-place-of-residence obtained from the census provide a suitable 
basis for projecting internal net migration, provided the country is not 
experiencing significant international migration. 

158. Assumptions regarding future net migration for subnational 
ureas should be based on the recent historical experier-eof the areas concerned. 
More realistic projections may be derived by project:, r j out migration and in 
migration separately rather than net migration, since variations in the levels 
of net migration are likely to be greater than either of its components. 

159. Age-of-mother specific birth rates and age-specif ic-survivorship 
rates (or death rates) may be projected for each area independently or as a 
ratio of the corresponding parent area rates. As age-sex specific birth and 
death statistics for small subnational areas are often not available and a large 
computational effort is required to produce independent projections, areas 
with approximately similar fertility and mortality experience are often 
grouped together and a common .schedule of rates applied to each member 
of the group. In the case of mortality, which may experience minhnal regional 
variation, the national schedule may be sufficient for projection purposes. 

160. When preparing subnational projections by the component 
method, assumptions regarding fertility, mortality and migration rates for 
various areas might not be consistent with rates for the nation as a whole. 
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In such circumstances, if the discrepancy is not large, artificial consistency 
can be forced between the two by pro-rata or other methods. A belter 
methodology is required for achieving such consistency. 

161. The comiX)sile method can be used for obtaining population 
projections of a city or metropolitan area. An a priori knowledge of future 
development plans pertaining to the area would be most useful in making 
assumptions regarding the rates of growth of the components. 

162. The density projection method i^ based on the assumption 
that, once the core of a city or metropolitan area attains a density close to the 
maximum, there is a slowing down of the growth rate. This may be 
due to the scarcity of land for dwelling units, traffic congestion, or 
pollution. Based on this assumption, mathematical models may be used for 
projection. The advantage of this method lies in its simplicity. It may be most 
useful in making projections needed for planning spatial development when 
detailed and accurate data with regard to other relevant variables are either 
not available or cannot be projected with accuracy. 

163. Economic variables have been used in the contextof a variety 
of projection techniques, including the ratio, component and correlation 
methods. Internal population movements are significantly affected by 
differentials in economic opportunity between subnational areas. Hence, a 
substantial alteration in the economic advantages of one area over another 
will have a significant effect on the future size and direction of migration 
flows. In such cases, projections of employment, per capita income, 
production and land use serve as a basis for making population projections. 

164. Regression analysis techniques may be used to project the total 
population or merely the net migration component. The regression method 
should provide reasonable population projections for periods up to 10 years. 
However, due to the difficulty of predicting the behaviour of the explanatory 
variables, the regression method may not be suitable for long-term population 
projections. 

165. Alternatively, subnational economic models or other analytical 
techniques may be used to forecast the economic prospects for each area. 
After giving separate consideration to the major sectors of the national 
economy, employment in various sectors of the local economy may be 
projected as a proportion of the corresponding national projections. Finally, 
local population is projected on the basis of future prospects for employment 
in the local area. 

166. A limited type of component procedure may be used which 
depends on prior projections of employment or labour force. Projections based 
on this method may be made directly for entire populations or for separate 
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age groups. First, employment of the labour force is estimated, then net 
migration of the labour force, and net migration of the total population. 
Finally, the size of the total population is estimated. 

167. Because of their heavy data requirements and the pr^oblem of 
demographic and economic interdependence, sophisticated projection 
techniques based on economic analysis are difficult to apply. An iterative 
technique must be used involving measurement of future labour force 
requirements and the degree to which these requirements can be met by the 
available population and net inward migration. A computer may be required 
to process age specific projections for a large number of areas, even if the 
simplest method is adopted. 

168. The distinction between pre and post intervention is highly 
relevant in the Case of subnational projections, sin(i the planned distribution 
of housing and social infrastructure will greatly alter migration patterns. In 
this respect, a socio-economic demographic model on the subnational level 
would enable demographers to link projections and planning. 

169. No single method for making subnational population projec- 
tions is appropriate for all situations. The selection of a particular technique 
involves an element of judgement based on the quality and availability 
of the requiretf data. For making short run projections, simple techniques 
of projecting migration, fertility, and mortality might be quite useful, 
yielding results as good as the more complex models presently available. 

170. Regardless of the method selected, however, it would be desirable 
to take into account future uovelopment plans, such as the construction of 
roads, railway lines, dams and educational institutions. This kind of informa- 
tion, if available, would be most useful in preparing more realistic 
assumptions. In any event, greater use should be made of the recommenda- 
tions contained in the report of the ESCAP Expert Working Group Meeting 
on Subnational Projections^ ^ and in the Gtiidelincs for Prc/>ari/ig Submi- 
tional Populattoft Projections. 

C. Projecling special poputaticns 

171. Subnational projrc^' ms could be •improv<kl' by a more refined 
analysis of pomilation siibgn • js, taking into account the fact that some 
migration is the result of aA • istrative decisions. Although there is no clear 
delineation between i - r J * jgrants and' special populations, a number of 

\lf Project ion ^ of populations of suhfiatlonal areas:* * Report of a Working Group, 

H-23 May 1969 (E/CN.l 1/897); Bangkok. 1969. 
18/ United Nations, Asian Population Studies Series, No. 32 (in press). 
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examples of such iX)pulations may be cited. Special populations would include 
the miHtary, students and institutional inmates. These subgroups are often 
c-haracturixed by an atypical age-sex composition or by unique stimuli for 
their migration. These sjx^cial sub-populations can be projected more effec- 
tively from administrative plans than by a cohort component method. For 
this reason, the basic iX)pulation should be projected in the normal manner 
and then adjusted for sjx'cial populations. 

172. Planners require projections of institutional or other special 
populations for determining requirements of vaiious public facilities as well 
tOL*stimate labour force participation rates. In the case of subdivisions where^ 
special populations make up a significant portion of the total population 
demographers should supply planners with projections which exclude these 
non-appropriate populations, 

173. An example of the treatment of special populations is found in 
the case of Hong Kong. To avoid the necessity of adjusting the age and sex 
structure of the population and the future number of births and deaths, all 
transients and armed forces in barracks (those who were not married) were 
deducted from the base population. At the end of the projeetion an identical 
number of these persons were added to the projected population by their 
original age and sex. 

/), Projecting specific categories of the population 

174, In addition to making subnational projections for areas, projec- 
tions are also made for specific categories of the population. The labour 
forcfe IS. normally projected by applying sex-age-specific activity rates to the 
projected population in each'seXiage^group, A variety of techniques is used 
in formulating assumptions about the pattern off Qtutechange^ inactivity 
rates. They include extrapolation of past trends, use of patterns from similar 
countries at a higher level of development and the use of ^ocio-economie 
variables. 

175, Rural and urban populations may be projected by the cohort com. 
ponent method, or by the ratio method. In using the cohort component 
method, the formulation of migration assumptions poses the most difficult 
problem. Projections of the agricultural population may be prepared by the 
extrapolation of past trends where data are available. They may be based 
on past trends in rural population or they may be linked to projections 
of the agricultural labour force. 



176. Educational projections may be made by extrapolating past trends 
in enrolment rates and applying them to the projected age-sex distribution of 
the population. Enrolment rates, in turn, have been projected on the basis 
of analytical studies relating to changes in other socio-economic variables. 
Projections of households can be made by the headship rate method, simple 
extrapolation and by a number of other methods. 
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Chapter XIII 
LONG-TERM ILLUSTRATIVE PROJECTIONS 
FOR PLANNING 

A, Role of long'tci'in projcctiom 

177. Although population projections o^er a span of 25 years are 
normally sufficient to meet the principal requirements of most development 
planning, there are a number of purposes for which planners require longer- 
term projections. Such long-term projections would be required in estima- 
ting the capacity of a water supply installation necessary to meet the future 
needs of a growing city. They would also be required when measures of 
population policy are being planned, since the effects of efforts to influence 
population trends may be felt only after the passage of a long period of 
time. Long-term projections would also be important for planning major 
irrigation projects, reafforestation programmes and major transportation and 
communication systems. 

178. As a general rule, long-term projections are required when 
planners are primarily coricerned with trends in population variables 
rather than in variations about those long-term trends. However, even the 
projection of trends beyond a period of 25 years may suffer from a high degree 
of uncertainty. 

179. Long-term illustrative population projections for periods of 50 
years or more provide planners with a rough indication of the ultimate size 
and age composition of the population. They help to emphasize the necessity 
of adopting suitable population programmes in the current plan period in 
order to achieve desirable demographic trends in the future. Such illustrative 
projections could enable policy-makers to determine the nature of changes 
in the various components of population growth necessary to achieve planned 
total population in the future. Thus long-term projections, combined with 
an understanding of the social, economic and environmental implications of 
the growth of population, could be most useful in the formulation of develop- 
ment policies. 

B. Long-term projections of Tliailand, Japan and The Republic of Korea 

180. Thirty illustrative long-term projections for Thailand have been 
prepared by ESCAP.^^ These projections were derived from a combination 
of assumptions on nuptial ity, ever married fertility and mortality. They 
demonstrated that large cumulative effects on the future growth of popula- 

ioT" Thii study will be published separately. . , . , 
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tion would result from small differences in the assumed fertility. The study 
thus illustrated the dynamic interrelationships that need to be considered 
Ixtween age at marriage, ever-married fertility rates, total population and its 
age distribution over a century. 

181. By means of long-term projections of both national and subna- 
tional areas, it is possible to highlight three major demographic problems 
which must be faced by policy-makers in the ESCAP rfgion. They are- 
(a) a considerable increase in total population; (b) a change in the age structure 
of the population; and (c) a maldistribution of regional population. All three 
of these problems can be illustrated in the context of long-term projections 
of Japan. 

182. According to the latest ix)pulation projection based on the 
medium as.«Mmption, the Japanese population will rise until it becomes nearly 
stationary in the first half of the twenty first century. Between 1970 and 
L'050 about 40 million persons will be added to the total population, thus 
aggravaling basic problems in the areas of food, resourcas and environment. 

183. Another aspect of Japan's movement to a stationary population 
is aging. Due to the lowering of the birth rate and the increase in life 
expectancy, the proportion' of people aged 65 j^ears and more in the total 
population will rise from 7.9 per cent in 197^10 13.9 per cent in the year 
2000, Such a rapid increase in the aged population will have a significant 
impact on the national economic and social situation. 

184. Rural-urban migration has greatly increased and almost all the 
net migration has been absorbed in the three largest metropolitan areas of 
Japan. Furthermore, young people aged 15-24 years account for nearly half 
of the total migrants. Such rural-urban shifts of young people have a major 
influence on regional age <;pmposition. In some communities, it may not 
be possible to maintain basic activities essential to their socio-economic and 
cultural life, such as education and medical care, due to the loss of a 
large number of their young people. Clearly, the anticipated consequences 
of these population projections will affect many aspects of the economic, 
social and environmental situation in Japan over a long period, 

185. In the Republic of Korea, population projections intended for 
use in the five-year plan were carried through the year 2040 in order to 
impress upon planners the necessity of implementing population control 
programmes now, if very grave problems a decade or more hence are to be 
avoided. Such projections provided a rough indication of the ultimate 
steady-state population implied by the given assumptions. 
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Chapter XIV 
RECOMMENDATIONS 

186. The Working Group on Population Projections concluded its 
substantive discussions by making the following recommendations to the 
countries of the region and the ESCAP secretariat. 

187. Governments should establish continuing programmes for the 
preparation, evaluation and revision ol population projections designed for 
use in development planning. 

188. Population projections to be used for planning should be made by 
a co-ordinated effort of. all agencies concerned so as to achieve consistency. 
These projections should be used by such agencies as a basis for their plann- 
ing activities. 

189. Planners and demographers should work in close co-operation 
to improve the preparation as well as enhance the use of projections. Planners 
should be involved in the formulation of assumptions and should supply to 
demographers information on policies, plans and targets. 

190. Demogranhers should play an active role in development 
planning. This would include providing population projections which could 
serve for planning purposes. They should collaborate closely with planners 
in the preparation of projections. 

191. Published projections shi)uld be given the widest possible 
dissemination in both technical and popular media, and the form of 
presentation should be tailored to the needs of users. 

192. Efforts should be made to improve the quality and content of 
data for making population projections. This is especially important for 
making subnational projections. Studies should be undertaken on the 
costs of acquiring such data relative to the benefits to be derived from the 
increased utility of population projections. 

193. More emphasis should be given to research on mortality, 
including development of improved methodology for studying mortality, and 
the revision or generation of model life tables applicable to countries of the 
ESCAP region. 

194. Additional research should be conducted in fields related to 
estimating and projecting fertility. Thi? should include further studies on 
the use of factors influencing fertility, such as nuptiality, contraceptive 
usage and age composition. 

195. ESCAP should help co-ordinate the development of social and 
economic models which might 1x2 used for population projections and 
development planning. When models become available, ESCAP should 
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study their feasibility and provide for testing them and giving technical 
assistance. 

196. Steps should be taken to further study problems of data and 
develop methodology for making subnalional projections with a special focus 
on the estimation of future intcrral migration. 

197. To assist planners in their selection of projections, demogr- 
aphers should provide analysis leading to qualitative measures, not necessarily 
in strict probabilistic terms, of the likely future realism of alternative 
projections. 

198. ESCAP should compile, evaluate and catalogue available 
computer packages for making population projections including the requisite 
survey research and demographic analysis. The catalogue should be 
continuously updated and made available to potential users. ESCAP should 
also provide training and assistance to countries in the installation, 
modification and utilization of appropriate packages. 

199. ESCAP should serve as coordinator of studies on socio-economic 
demographic models which could be used for making population projections 
in the context of development planning and should provide assistance in the 
installation of appropriate models in countries of ESCAP region. 

200. Efforts should be made to improve data on the age distributions 
of base populations used in projections. In addition, improved methods of 
adjusting age distributions for errors in age reporting and differential under- 
count should be worked out. 

201. Ways and means of providing more demographic data for 
development planning should be explored. Five-year censuses or intercensaj 
sample surveys should be considered in this context. In addition, historical 
studies of changes in fertility, mortality and migration in countries within 
the region should be undertaken where data are available. In future, 
demographic data should be gathered and tabulated by social class as well as 
income stratum, 

202. To encourage analysis of the inicrrclationship between focial, 
economic and demographic variables within member countries, public-use 
sample tapes of population censuses should be made available. ESCAP should 
provide technical assistance and act as a central repository for the tapes. 
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